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1. Introduction
In RAN4#84 meeting, there were discussions on NR quality measurement definitions [1~7]. No agreements were achieved on if NR RSRQ/RS-SINR should be supported and how to measure RSSI/SINR.
In the last RAN1 meeting, following agreements on NR quality measurement were made and capture in LS [8].

Agreements:
· In NR RRM measurement for L3 mobility, 

· RSRQ based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in IDLE and CONNECTED mode

· RSRQ based on CSI-RS for L3 mobility is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode

· RS-SINR based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode

· RS-SINR based on CSI-RS for L3 mobility is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode

· SS block based RSRQ/RS-SINR are at least based on SS/PBCH-RSRP, and CSI-RS based RSRQ/RS-SINR are at least based on CSI-RSRP

· FFS: how to define RSRQ and RS-SINR, e.g.,

· Which time/frequency resource(s) are used for RSSI/interference measurement

· Whether/how to indicate the resource(s) for RSSI/interference measurement

· How to treat UE RX beam for RSRQ/RS-SINR measurement

In this contribution we provide our views on NR quality measurement.
2. Discussion
RAN1 made agreements that SS/PBCH block based RSRQ/RS-SINR and CSI-RS based RSRQ/RS-SINR are all supported for UE in CONNECTED mode. In addition SS/PBCH block based RSRQ is also supported for UE in IDLE mode. It will be further studied and decided in RAN1 regarding how to define RSRQ and RS-SINR in terms of time/frequency resource(s) are used for RSSI/interference measurement, whether/how to indicate the resource(s) for RSSI/interference measurement and how to treat UE RX beam for RSRQ/RS-SINR measurement.

It seems it would be better to leave the RSRQ/RS-SINR definition to RAN1 to decide. Since RAN4 have discussed the NR quality measurement for several meeting cycles we would like to share some views on how RSRQ/RS-SINR can be measured based on existing RAN1 design.
SS/PBCH block based quality measurement
It was agreed in RAN1 that SS block based RSRQ/RS-SINR are at least based on SS/PBCH-RSRP. It means the signal strength is based on RSRP measured on SS block. How the RSSI and/or interference plus noise are measured needs further consideration.
For the RSSI measurement more REs that can reflect the cell loading, including both of serving cell and neighbour cells, are needed to be included in the measurement so that it can reflect the actual RSSI. These additional REs, except SS block REs, can be extended in frequency domain and time domain. According to the previous discussions, it is preferable to measure over a certain time duration within the SS blocks duration in a SS burst set. There are some options to decide the time duration. 
One option is to use continuous symbols across multiple SS blocks within the upper bound of 5ms. There are issues for this method. One issue would be that the SMTC duration is not considered when determining the time duration. If shorter MGL is introduced it should be based on SMTC duration on a frequency layer. Therefore it may be possible that time duration would exceed the measurement gap which is not desirable. Another issue would be that RSSI measured over different SS blocks than that for RSRP measurement may not be the actual RSSI as different SS blocks may come from different beams. All the signal power from different beams is calculated in RSSI. For one snapshot there would be no difference between beam level RSRP and RSRQ in terms of relative strength/quality.  Hence the beam level RSRQ is not accurate.
Another option is to use SS block symbols which is used to measure RSRP, together with adjacent symbols which contain data. This method seems to be fine but there is concern that the RSSI measurement accuracy may not be assured.
For interference plus noise estimation which is used for SINR measurement it can only be measured on SS REs and/or PBCH-DMRS REs. As the SS blocks are likely colliding between serving cell and neighbour cells the SINR is always underestimated. Besides if the RSRQ and SINR are not estimated on the same time/frequency resources they may not be able to be used as complementary metrics.
In summary there are issues of RSSI/SINR measurement based on existing design on which time/frequency resources are used for measurement. RAN1 may proceed with better solutions, such as to indicate the resources for RSSI/SINR measurement which would solve the issues we are dealing with.
Observation 1: There are issues for RSSI and interference measurement for SS block based measurement. It may be resolved in RAN1 with further design.
CSI-RS based quality measurement
According to current RAN1 agreements on CSI-RS density and RE mapping the transmission of CSI-RS doesn’t occupy all of the REs within the transmission bandwidth on a symbol. There would be data on the symbols and thus the CSI-RS symbols for RSRP measurement can be used for RSSI measurement. It is high likely that CSI-RS time/frequency resources between serving cell and neighbours are not collided. The SINR measurement is therefore feasible and can reflect the actual SINR. Of course the interference measurement can be further improved by introducing interference measurement resources which should be in RAN1’s scope.
Observation 2: The RSSI and interference measurement for CSI-RS based measurement over CSI-RS symbols is feasible. The measurement accuracy can be improved with RAN1 further design.
In summary it would be better to wait for RAN1 further design on RSRQ/SINR measurement, especially on Whether/how to indicate the resource(s) for RSSI/interference measurement.

Proposal 1: It would be better to wait for RAN1 design on RSRQ/RS-SINR measurement before making decision in RAN4.

3. Conclusion
In this contribution, we provide our views on NR RSRQ/RS-SINR measurement. Following observations and proposals are present.
Observation 1: There are issues for RSSI and interference measurement for SS block based measurement. It may be resolved in RAN1 with further design.

Observation 2: The RSSI and interference measurement for CSI-RS based measurement over CSI-RS symbols is feasible. The measurement accuracy can be improved with RAN1 further design.
Proposal 1: It would be better to wait for RAN1 design on RSRQ/RS-SINR measurement before making decision in RAN4.
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